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(54) CURRENT-DETECTING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a current-detecting circuit which 
an detect currents with high accuracy and can be designed easily. 
SOLUTION: A current-detecting circuit is provided with an output 
transistor 1 , the source of which is grounded and the drain of which is 
connected to a power source VD1 via a load L, a current-detecting 
transistor 2 the source and gate of which are commonly connected with 
respect to the transistor 1 and the drain of which is connected to a first 
transistor 3a, and a second transistor 3b which constitutes a current mirror 
circuit 3. together with the first transistor 3a and detects a current II of 
the output transistor 1 , based on the current 13 flowing to the second 
transistor 3b. A resistor Z is provided between the power source VD2 and 
current mirror circuit 3 and a transistor 4, the drain of which is connected 
to the current mirror circuit 3 side of the resistor Z and the source of 
which is grounded, makes the drain voltages of the transistors 1 and 2 
match with each other, by increasing or decreasing the current which is 
made to flow to the resistor Z, in accordance with the output of an 
operational amplifier OP. The amplifier OP can always control the gate 
voltage of the transistor 4 on the basis of the grounding potential, and this 
current- detecting circuit can be designed easily. 
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(54) [^©£#0 ssft^aiH]s«s 



(57) [KM] 

[»«] *a»«*«*<i.oiaH-As«s**siEtttaiii 
y— ^.as**$n km ^&&ffiL&ft 

5 9— E!S3Sr^;-r^2 h?^^^ 3 b tSrfflx, til 
73 1 (DUSK I 1 £g5 2 l>7y-^^ 3 b 

»aixe«ws 1 3 fca6-5#tttBi-5*»ttftaiEiis»!:T. m 

2gVD2im^57— EK3 iromicffi^tzSrgs:^, K 
W >iSfittZ©ll? 7-EJK3{BS»J:SI«6$Hy-^ 

**»»OP©UJ^tc^tTl«»L-C h7>-^? 1, 
2 0HKW^«JESr-S**5. jfcJWMMSO Pttfjf 




1 

i ] ©JtaiJS^t* 1 ffi2j«B^&V*2-fcH;t>«l 
RfflA h7>^^fcEiajlLo|BI«f4-c*5, ^cofgl 

»«at«ffiffl h 7 > * <r>n 2 miim* t mmm 1 « 

JE J; 5 tflffE»2«JEftl<0*3«Et^BB<o«SlcaB 

g2(Dh7>^^^ 

StJEfcti;^ h ^ * cog? 2 ffi*«^-co«EE^— 20 

atrial 2 co h 5 >-v^ ^ t-Sctta lii?ft(-£<5^^ittii-a 
ffiEttEEMtt^RHu 

mos h7^^^^p)^^ k w ^frm^mmms 
v — HtrflEflEgftife ai ffi h 7 > * <ojg 1 m^asmc 
tit, ffiE«%^AWtciK^«ftfrmEftir4IW«^ 

EttSt&ttJ/H I^7^^(DI2 ta^^T-COmmS'ttjffi 40 

[if **I 2 ] SS#*i 1 teE«H<0«SE*tmilttte*5V^ 
ffifE»2«EEtt, *(rE»ittEEi9 t*«ffi»!:R**n 
SfJEttflEMflWfl F7>'^^lt Nft^S^MO 
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2 

[»#* 3 ] ff 1 lcEtt^«%KtmElK|cj8V^ 

Sutsm 2 si±« N we* 1 «jE<t & tfaffiteici&je^n 

WIElESIfli^ h7>v^^}l Pft>*;HOMO 
8r«M» t + 6 «K« a El Iff. 

fttJEffiiESy^Pffl h 5 Vv^^^tt, MOS h7>y/;^(c 
*s«rE**«tt&*«4: IWE« lOh^yy^t ftttft 
OJSittJAiHT-^fttt^n. ^*sjWrE«»*««0 

5 ] it :**g 4 ^E*ossE«tmuK^*5^ 

WE»2«JEtt % 1»EJ(Sl«EJ:5 t*«ffilc:|a:j£Sn 

tfrEWEftWA h7^^fj: N NPNS^/M*'~7 
h7y^^tfc5^^ 

««M»UIMS. 
[»#*B 6 ] R3k94 ^E«t^*«E*tHEl»lc*jv^ 

ifflE*2SJEtt % WE*l«£EJ: 9 tfifllffl:^R**n 

fi&EttEEMfflJffl V^^lt PNPlfiD/^^-7 

7 ] fflf#*B 1 fc^LHI** 6 ©WtsMcE* 

[1***1 8 ] l ^Ltf *tg 6 cofan^KEic 

«EfcO|Bk2ooa*^i$B:Wc^*ix5i:* 

(c N att2ooa*«*w^8tn5«8E^Mifi^ft^s 

[0001] 
[0002] 



3 

X, #S45ff » 5 0 8 1 3 7 9 ^RU^mHE 6 2-24 
7 2 6 8^?fi<C|IB7j*$*lT^4 1>0>#*5. HP^>, ± 

«itoffiL&^LT*«Miffl[ (ov> ^wtsnfc, n 

1 h K«tt$nfc«*|*afl§ h7>^^Q2 

tffi^aii h 7 v v 5 ^ ^ q 2 (o y-^ t gMt i 

5i:#t|c N FMyt^ h#SVMc*«£*b*:N7-* 
y^;uI(OMOS h7>y^^Q4 t N CL<£>MOSh9 

t^I<OMOSh7^^Q5t> £rtfraX.TV^ 
4o 

[0 0 0 3] 3Eic N ±E^«^|IB*0«glE«|ttJIll?Slc 
tts SSS^ttlffl h^^^^Q 2 coy— ^m/E^aB^ h '20 
^yp^Q 1 coy — ^mJEt-— &£l£Z>1t#><DZ£&k 
LT\ *R(BA*«H^ (+) TOh7>^^Q10 ' 
y-;M£8SK$*k RIBA**?- (-) ^««tt*tBfflh 

ir, ISftfcHf h7^^^Q2(Oy^i:MOS h7 

[0 0 0 4] fit, ro*«*ffi(glKtfH:," tB^/h^ 30 
>-v^*Q l irSSfcSlttlffl h7>^^Q20Pi^h 

oTl»)$tl^MOS h7>^^Q3(OKWy-y 

-^ffilE*\ ISl^ttiffl h 7 y ^ ^ q 2 ^ y-^i 
JEirfcB^; h 7 yy^^ 7 Q l oy— *«JBE£tfs— Sfei" 4 J: 

[0 0 0 5] ^(Dtcbb, a^ h7>^**Q 1 £«SS1* 

fKioT, SSfcl&fcHJB h?y^^Q 2 icfj, tli^ 40 

iX5A»t«) IQlf£*fU «tttt'tUA h7 Vv^**Q 
2 ttBA h7>y^^Q 1 i:<o Fyyy^W Xoit 

IQ2#MOS h7y^^Q3^lTMOS h^Vv^ 

[0 0 0 6] f 4£* MOS h7^^Q4 
l/> h S 9 — 0?g 4 MO S h^Vv^^QSlC 
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. Etf&Ttt, MOS h 7>v?;**Q5lcifc*l,4««E i 
o^T, tBA h ^Vv^^Q 1 K:8E*L4«»E IQl£J&a 

-f4«t 5KLT^4 0 

[0 0 0 7 ] 

osh7y^^Q3t^ffliao s Sij?ti$a/8 

y^? Q 2 (D y — ^.^JE^ffi^ h 9 yy^^ Q 1 <DV 

[0 0 0 8] ±!Ett*(D««Sia3l5]»Ttt, ilillJf*!^ 
OP;i\ SEMttffl^>MOS h5y^^Q3^-h 
-y-^M«ffifirfpJ«i-t-4rtT, 
^^Q2 (DV — ^1EEE£rufcJ;ft h7>^^Q l oy— ^ 
SiJEK:— a$ii:4 J: o ^ LT^4#> MOS^yy^ 
* Q 3 <D y — X&mftt&ftRi h y^is* ?Q2<D y— ^ 
fr&glZtlX&L L^t, fSMfflh7>^^.Q 

2 coy— *«flEtt, h7y^^Q i<oa 

.*8*6*OPte. MOS h7y^^Q3(^^h-sfcHA 
-T4mEEVb$r, ffl* h7y^^Qlfl?USA«EVa 
LXM * * 4 ft *ttf 4 fe 4 v\ 
[0009] o£ 19 , ttgJftwao p tt, a* h ? yy* 

yy^^Q i ^m^mEE v a a* i vj^Tri>k»+y u:* 

Tx MO S b 7 ^ Q 3 h ^BAt 5 tE V 

b <^b£i*4£>g^fc4 0 

[ooio] iot, ±Ett»o«»»ttiiii»t?fJ, m 

a# h7y^i?Q lOta^mffiY a SrStBLft 

a* F7>^^q i ^tti^mmva ^jfitgsH^anii- 

PSrffl*L4»t*ttf4fei*, BBS«*S:«»^|iat-4 

[0 0 11] r 9 L7tPp1S{C^4$*L/ct 

otfct), ttl* h7^^^lcSE*L4*SIESr»*A<1* 
fflT* 4 ±mRM-i5*«4*8IE«a[H]»Sr««t-4 r t 
SrgW^: LT^4o 
[0 0 12] 

[«HSr*¥*-*-4*:»0*a % St>'^Py1^^»] 
CD*«t«iaiElK^*5VNTtt, ffi*h7y^^W2oO 

a^ffi^F^ p m i a»»¥-j«i«£<o» i «Ete»« 

«*WSr^ LT»jttS*irv^4 B 
[0 0 13] tit, a*h9v^^fc|BaJ.o|i!|« 
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(omm^^mm^ntcmik^tiim vyy^^zzmz. mm$*i5„ 

rcoffiBfc^tii^ \-7^^*?<D'%2 tti^i^T-lc [0019]^ # u-v f> S 7-[£lS§-ef4, 7ju>-)- 

arrotHAiBtf-tfSMJtSft, Sic, il«h7^ *4*tt*»ft»4ftS. ±ot, ja*«flsiJ:if»S*i,-f, 

7- fcoi&Jj com, (fin*,, IiOh7^?(0t £0, ttSTj h7>-^ tmfifc&ffiffl h ^Vv^Wift 

n««»»cft:t-t*ioh?v^#t©«*tj(jioiuE [0020] fsj. mKOby^^^-ficmti^mmtm 

[0014] *7t, steA73«^iii* F7>^^o itrfou, ^^^let-igstss-rsr t a „ 

f£2ffl;b$Smv8M&£ft, ^S$£A7J^^m»ft^t±i^ [0 0 2 1 ] iOJ; 5^*«^co^«E^tB@^-fc^T 

S^fc^ icr>M^it*I^OtU73iS^(i, MOS h7 ©^jjfE&tijffl h 7 * i ttR#«©fHA«W- £ Jg 3 

y-^^^fj^iSEWffl h7V^^©f - Mc» «Et©W»c, «8iEtH«te*«fS:*:?iJ»!:»«t-*-4i*»{:, 

[0015] tLT« SEM»fflh7^^fflfflAS 1 ff) h 7>v^^ 5r/W/<7, LT, Wolt^i&A 

^ i^M/£K^£n, y— ^.fimSE^ai^ h7^ ^W^m^a&rPtmTJ h 9^^^<D»2tiJ71^ 

[0 0 16] ^OJ:5)5ta|cJSWOWi»UHI|-CH[, II 4 D , StgifNUttt, fltK* l HffiSrSipi: LT> mffi 

ICfctK ttifflfttUft h7>-^^©^2tt}734S^<omffi [0 0 2 2] i-o-c, *36MO*SlE«ffillIK»cJ:n»J, 

MiIl©h7Vi>X;?i:o^ciE5rWL. -r3s6{*#fcv\ 

X, h7^S^*#©»2ffl;a^«&*I£S:ttJ [0 0 2 3] ffl, lE«»fflh5^^t Utt, M 

;0 h7^S*;**W#2Wa»^©«ffi»::— ffc$*5 0 . OSh^^^lC^T, ^^-7 ^Jy-^^J 

[0 0 17] tii, ttt73h7^v?**fc^»fc&ffi#h fflv^ii t>r-#5 0 -t L"C, cio*§-|ctt, 

icg^iSlS (BP*j, ««*flffc:«fcJi5*flf*jJlE) t-*f KittttU ^-^Sr^»if*sHOf±i73C?-lc^Mi-ntf 

i:Oh?v^^^Xott:^JS:Dfc«k*sjEflfc^Stt^ [00 2 4] *2«JE«sj|Si«EJ:t»til5«ffi»c 

art t 4 19, i©h ^teflfch. HS5t$*i/tv><54§-S\ Bn*,, ttJTj h7^^^&t^ 

[0018] tut, ^ioK7^^t*li:*i/y tt, «EWfflh7>-^^iU, Nftv^H© 

1- 5 7— 0^$rfl|^<;-r5^2 CO h'^yv^^WJ, 3*1 MOS h 7 V^^^ g^fJN P Nl©/^ 7 hyy 

45fc», r.<0jR2Oh5>'^^|tflEix5««ElJ:a6<J 50 ^ Sr««*WJ; 9 t>*«ffi«JcSBttbfc/\W ^ KSitt 
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[0 0 2 5] ttSKfltftftflfi: LTtt, Bflfc©«« 

^Mfc:8l*t5«8lt^WJHas^*^fc, mos h7^ 

[0026] ffi^i Y?isi?*#&xfWBttkm 

fflh7>^^t, lH]K£«/fci-ag?i 
St>*»2<0 hyVv^^te, MOS h^V^^^-Cfeo 

[0 0 2 7] 

HflBfcfflV^lM!-*-*. PS, *«W(0|iJS»(BW[, TIB 

[0028] [» i sas^is] srea i a, mi nite^ 

Bi^)®Sfc^ffi(HlSSSr*i-lEl£Sig-T?fc5o m l i-^f-J; 5 

^ ^l^ffl^ffi^msfEtttaiasstt, y— *#ki«be 

t tT^8*ttt (GND=0V) lC»)tt$tL. 

UTotiiEVD i iz-mmztntm** h ? ^i?** 1 
t, r.ota^ b 7^^7.1? i kmrnRommte-vib*) , 
y— ^fc^.— hj65tu* h7>^^ ioy<- h 

JC*/r»jKS^cfl;«C«|tBffl h7^^ 2 KW 30 

h7V^^ 3 a t&\Z.XVlsh S 7 — ©^ 3 %m 
lfctZ>%2<0 h7^^ 3 b SlSO'l2(Oh7 

>^^3a, 3 bcoy— ^t^itiamteJ; t? <biS^lfl3 

mat uo«i«EVD2 t^Mi-is^sasn 

[0029] jaj, 1 late^a^a. mimiz&tgw 40 
(=ov) irbxv>5*^ -mmmm^mz to-ew: 

is*? 3a, 3 b (Oy — ^^5 N 1/y h > 7— HSgfdT 
h7y^^3a(DKW y^, # u> h ^ ElggK: 
^ ^20^7>"^^3b(OKW^V^uy^; 

9~EI»l£TS»«fiSilH s -si {ujSn^liM LMS: 50 



#Hfi¥ 10-335998 

8 

[0030] -t LTIC, tt 1 Hffi^ffiattffittttiiElKg 
tt, ^ficA^lffi^ (-) ^^y^^ioKK- 

yi-*tt*n, ^RteA^JB^ (+) ^lffiMh7 

^^2© K^-^««**tfc8l3i*t««OPi:, 
KW >#t&trtSZ 1(0 h7>^7>^ 3 a i^tttt 
.jft (BP*>, HBS30*a«l?-Su ) left 

y— **s«ay*ajjB h^v^* 2<oy— 7, 
(fin*,, sammo y-h^w»itB«o 

fc, !S2wh7y^^3bOKKy (fip*>, 

h 5 7-@83©$7^*«»W ) i»ift«ffi:fc<o 

[00 31] r::T\ *nw»MnnmkthEit&'T*tii, 

ttl*h?^^l, SSfc&ffi/B 2, At* 

V£EM0Pffi h7 4 t IT, Nft^HOM 

O S h ^ 1 (O V 3 a &7>* 

%2(T> Yy^/i/^? 3 b t LT> Pft^/*MO 
S h7^^^^W5 0 *Jg l Jgjjfcflgfli 

T'tt, Nft^iMOSh7^^lcj:5n^t 

[0 0 3 2] 1 HJ£^<§-Cfi, fctSAh7 

JK«JEVD 1 fcttRSt{W^*iKSnT*5 5, tH^h7>- 

£*itv>5o * ur, 'a* h7>^^ 1 tnffitkmm 

ttttQK0ftg(a>b*tt-T-2 4 ir^LT, h«EEVG 

^RO I20 h7V^7^ 3bOKW 

ttfc^rtt, «SfE«ia3^c04»^2 8l:gg$n 
^2<D h7^^^ 3 bl^jgS$tt?iV^tt, 

[0 0 3 3] i^ic, ±IBO<t5^*ri£Sttfe«8fi»ttJIei 
8o»tfl:o^TRWt5. *-f, *^2 4ic>5r'-hlt 
EE VG Sr«J&*-T % S^2 4 (OllE^0V{cL/ci^ 
tt. ffi*h7^^l(j[, ^cD^-h-y-^r B 11E 

[0 0 3 4] -^r % «8^2 4Jcy-f«£EVG Sr«^f 
«KtEVDl^bffiAh7y^^l (KW 

ttT, «»«BEVD2^?>tt«;«Z2iWJSl(Oh 
7V^^3a^LT, mijft^ffiffl h?y^# 2 Id 



9 

[0035] AfMtott, nmntam h j 2 co 

t>W< 45i, WI»«*#OP©lU*«EE*J±*Lr, 

m«ti.5««asiWio-*-5 0 tat, tefetiszt»ioh 

3 a t COSMOS 0*7 I- > h $ 7 -08 3 CO* 

^ 1 , 20KW >*«ramffitc«fcn*. 

[0 0 3 6] ttjftftfflffi h 7 > -;>7 #2©KK 

#P/B h7V^4 <0*l/mK1fi± WfcJ& Z 

-t-f t, sfetisz ts&ico 
[ 0 0 3 7 ] ip*>, mmmm-vti, mmmmm h 2 

<Vtii?Hz.fcCxmMi-Z^b^£iQ, ffifetlS Z i fjl l <o 

k 7^^ 3 a t (o&afr&nmiz&mm l-c, 

1 © KM vfS/Etc— a$-er5„ 

[0 0 3 8] -T 5 t , tUZ) h 7 -jr 1 t ®»ft^tH^ 

*ot, pet f- 7:^7.^ 1, 2a, gafn/^«afp<o^ib 

7^7.* 2 1cf4, fcB;*} Kt^v 5 ^ H=8fc*t3*« 3< 

(fin*>, «^A#Lfc»sn5^#^:»s) 11 ma* l-c, 

a JcbsfttlS,, 

[0 0 3 9] tU, »1 © h^^v 5 ^^ 3 a i:#ttC7J 
i- ^ h 5 7 -08 3 Sr«j«-r5 3£ 2 co h 7 v v 5 ^ ^ 3 b 
i-tt, g5i co h 7 3 a fCBSftsm»S (BP*>, @ 

StUJf h 5 2 tltiSSffl 12 Srgff^L 
fcm»Si3 TiSsKtta r 1 1 9 , ^com«Ei3 a*ttjfttft 40 
fcfci/BjgfetlSRO t£iSfE*lT£L.5ijg?-2 8COmBEVDT^^ 

[0 0 4 0] ft, »l©h7>-v?X^3 a (t»fttl5fl;j7t 
12 t^2cOh7^v ! ^^3 bl^tt5®cfcl3 t©Jt 

(.hfa^f^ftf) 14, m 1 ^xj^m 2 <omv =7 3 

a, 3 bco h7^^f-fXtiotftS5*l/yh 
5 7-083(0*7 h $ 7-JtT-fo5„ 

[0041] n co «t 5 16 1 HffiBfiScomjj!c^ai08l- 
*s<^x, titt h lbmffitkttiM Y-7^i>*9 50 
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2 irco h^v^^t-rXcoJtSrm : lttSi, ttj^j 
^^2Jd5Sn-5«»Sl2 tcoBi#,ii, TfEcosU toi 5 

[0 0 4 2] 

[fc 1 ] II =m X I 2 ■•• (5£l ) 
*7fc, 77 U> h $ 7— 0gg3<O;*7 U-V h $ 7— tbSr 1 : 
n (=n») t-T-St, ^2C0 h7>v=^.^ 3 b^l>'l; 
^ft/BSfetlSRO lcafch.6«» I3«, TtE<Oit2co 
10 J: 5^*5, 

[0 0 4 3] 

[$c2] I 3 =11 X 12 •• (5^2) 
<£oT, ±fE5£l,S.t>'5fc2 «fc!5, Sffi^-2 8CO®EVDT 
(4, TKE<0^3cO*D< t$il5„ ft, 5£.3 (Cfcl^T TR 
0 J te, -mSft^ffifflffifetlSRO (0«fetfilT-fe5 0 
[0 0 4 4] 

[&3] VDT= (n/m) X RO XII - (5£ 3 ) 
^3*»P>^;4»5 i 5 l£, CT- 2 8 co^;/E VDT(4, fctl^tr h 

2 co h7>v J ^^1H'XItmi: % 75 u >- h s 7 — 0 
83COT7 1-VK S 7-tbn t, mffi^ttJffllgfeilSRO (O 
*SfeifiS3t*ft»j:fe#L, teco^#{df4B8^^^v>r 

[0 0 4 5] -tLT, *UVHS7-08 3T-i4, mi 
Ml2©h7y^i?3a, 3 bCO?£^!)#t±^^g^$ 

«a5<k»c»»*n-f»c, ±iE^i~^3^a:-r-5„ 

3 [0 0 4 6] ioT, ®*&fctifflJgfet!SR0 t ox, » 

fetffiWSSwaa^ttt^tiTttcosrffiwnar, mt> v 

5 r t tJSx# 5.. W±a¥a! Ofc i 9 »c*l|S 1 &%?&ffie> 
fl;i!ft^til08T*f4 > 75 u> h $ 7-083 
lSt>*m2CO h7>-^^ 3 a, 3 b cOra^#+4^+@® 

£T^0<ft.5 o 
[0 0 4 7] ±ot, rcofl:B{t^til08lc:J;ti(4, m7J 

tb-fv lo, a A h 5 v-^t. 1 t «jjfc&ffl/B h 7 >• v? 

-t7)SX^5„ 

[0 0 4 8]^ 0T#|C, ^ 1 HJ(E^ft|com5ft^tii0 

8i-*^-a4, *u>-h5:7-08 3co*iiig^su 

1 CO h 7 7-^7 ^ 3 a CO y — 7.) tmaifl;jEVD2 
b cop^lc, «fit»ZSrKMK:»«|«t-5t*fc, mffi*J» 

l>*^lc0h7V^^3 a^q/<7LT, ffifetHZK 
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ffitizmm&mmz^zz. tx\ wdttkmmvy^is* 

(*SMlt1j:KWylE) ^\ lvj^T*»ib^+ 10 

«tfcffil3KU:<fc*Ltf* «JH«««OP^«aR«£EXt/-t 

^^JdS^ir^So fit, ffl^i h7^^ lOfcB* 

d 5 <fci>\, 20 
[0050] rfg 2 Hffijfcfigj ■ h 2 tt, ft 2 jSiS 
»»o«8ffi«imiHlgSS:*-rillKBlT?fc5o 0 2 (c^-r <fc 

k»JB^«8tt*UlElttlcSstUT, TfSO (1) &t>* 
(2) 0 2jA^ftoTj8 9, J eo{&icov>-ctt^< Ir) 

mx&>z> 0 

[0 0 5 1 ] ( 1 ) N^-y y*/HOMO SF7 >^ 
^^^^^>lE$lJWh7>^^4(Cft^T s NPN 

^^^^^ 5 tt. 3l/^^^i/yls.^-. @ g3co^ 
[0 0 5 2 ] (2) «©t»Z^ftx.T, 1IIEVD2 

^ ^/^^masmEEVD 2^^$^/cpnp^co/w 

^7F7^^6a^ "OF7y^^6a(Z)3 40 

a a^fcSlftttte'^— £ttflc I a Siffit-JSIKftSR-?- 6 b 
^ VD 2^SM»*n, ^U^d* 

h7>v^^ 6 a ;MilttiSfc£;h,fc P NPSW 

^^7h7>^^6ct N **fe«/a*tlT^5 Q 
[0 0 5 3] ^OJ:5 4Jli2*lfc««<D«aEaffiig»*c: 
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SE I a §rj5f h7>^^ 6 a, 6 c CO h7Vy7^W 
[0 0 5 4 ] ioT, *m2*^ffiOm^tti[Hl£S^ 

^^xt), SE»j«fflh7>y^^5^ m&mos&o 

Pcotb^^/SUT, m^tfefSESgeco h7>^^ 6 c 
^8EnamSfcSri|«i-6r <tf£j;«9, >7^^6c 
tJB 1C0 h7>v^* 3 a iOSMJkift »l/>h;7^ 

OK3(0*ia«^Su ) <0«JESr«WLT, mffi^tUffi 
Yylsi/*? 2<£> K W ^MEE&thJl h7^^M <£> 
Ku^ttJEK-&£l£Sr£as^#, L*>t>. h7> 

>?^^ 6 c {zffitizmffiizftf&m&tt^zftx^zft 

[0 0 5 5] r<Dfc*6, «iit2|iiKnitto«fltMttiiai( 

«*l#«#OPO«aR«J3E2it/*Offl^llB*SrR« 

[0 0 5 6] ft, «ftttttQK6«rffijfti-« F7>^ 
^ 6 a , 6ci Lttts /V2K-7 h7>v^^W-t^ 
X, MOS ^7>'v ; ^^^V^5J:5laTt)^^ 0 — 

«EESl!»Jfl Yy^i/** 4 fcfttSrN P NSW/W 

El 2 ICtj* Ufc««E«*&ElK 6 Kft x.5 ct 5 ttt) ft 

[0057] [I3^sm ftc m3mm 
3»iiio««»aigj»«r«t-iaBSi-c*>5. Bi3^i-j: 

a»«o«»ttaj[iiKic»uT, Ttao (a) - (o 

[0 0 5 8] (A) *Uyh^7-@B3|:ttiT, N 
ft^/VSOMOS h7>^^^b<i:^$3(7) h7 

5>ftt*5 5, l3^h7^^^3cft.i2(Dh7> 

3 a (o^- h t y-^i^^stirv^^ 

X N :0^3(^)h7>'v ; ^^3c^KW y^, 
UVh ^7-[£]g§3' ^T»l<0>7 3 a 

[0059] ffl, ^IcOKy 3 a \Z$LnZ>m$i 

12 tft3(0 h7X^# 3 c^fltttSUSK I 3' 
(±K9f'j£ffiF) f4, »l'&V«E30Wb7^^^3 
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(B) t&¥2 4 bttit)b7>is*# l&Xf*&Ltktiimh 
ylsi/^f? 2<Dtf—hb<DT^ Jggt*Rl tfBTUlCtt 
1*S*IT*5 5, f^h^^v^^l, 2<Dtf— Mete, ffi 

Wo 

[0 0 6 0] (C) *U> h 5 7— 0K7*!i6J!lPS*LT 
tit, rcO^UV h — 0Eg7te N 

h ^ ' CDfg2</D^ ^— mSST-M2 (IP 

• V— *a*SH=-2 6fir^UT»SS«ffi»cSBBt*n*:N^^ 

d*±fEMO S h J^i?*? 7 a CD^ 5 — h t y — ^{-^c^ 

fOMO S h 7 is is X* 7 b J) Y * 7^(£l£g 3 ' 
CD^ 2 CD ^ 7-l^^rM2 ^6MOSh7^^7 
a ^8KnS«flE I 3' ^3f^fgj^_h ( c^ofcB#(Cfc^MO 20 
S h 9 7 b £^V£l£5?c£>^ IfSpiMOS 

^7>^^7a, 7 b 60^— h £ y— ^fc©H^*ll* 

[0 0 6 1 ] roj:9 4IS3|KM«of|SetttUI9Klc 

*3V>Ttt, fcfcSjft h7y^^ l i-gfctb^SSS I 1 (Cjrb^iJ 
LfcfllSft I.3'tf* x # U>- h S lEl£g3 ' (Df20^7 
— ®gtffi^M2 ^?)^l/y 7~[l]^7(OMOS h7 
ZsV>*# 7 a tcactt, ^<OmM I"3'.^Hffl[«g(tK^^ 
7 cluioT^StlSFMffiWll-^St, ^uyh 30 

s 7-0?§7omos h7y^^ 7 b^tyix, m 
+ 2 4 36»6>«gt»Riar^LT»i|fi«fit^«SEl7 

[0-0 6 2 ] r.ofc», 4:MS3lllk»l>o«tttt[tiisK 

T/fllSfM&ttJJB F7V^^2 I^^S^Srf&MLT, 40 

[0 0 6 3] [f4»l] BUtt, »4HKfi 

*!B^«i«*ttJiaBSSr*-t"igKia-C*>5o Bl4^i-J: 
*4*J6?g|BO««HjiajlH]Bf4, ffJx£Lfc^i3l 
JS^fficom^Was&^^J-UT, TIE<0 (a) - (c) 

©3A"is*ftot*D, t <o{& ico ^ t &± < mm -c fe 

-So 

[0 0 6 4] (a) KKy^ffi^h7y^^i^K 
Ky^gg^tifc, Nfty^S^Mosi^y^. so 
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(b). # h @ggl O^iiAD^tlT^Sa -5" L 

Ts ro*uy h^7^@Ki0tt, KW^i^h 
* s svMc«tt£ft5fc*fc:, twKWy#MOS h7 
fisx* 9 coy— ^^sSK^n, y^W22Hr 

ITSiSllfil-^M^tlfcN^ty^I^MOS 
y^^lOat, ^ h £ y-^^lEMO SF7> 
10a (7)^— h t y— ^fC^^^gg^tb, F'K 
h^Vv^^ l&tWtgfEtfcfcBffl F7^^ 2 
coy— htcS^^^fcN^-rV^yuM^MO S h7>v 
^^10b^ MOS F7yy^^9^bMOS ^7> 
is** 1 0 a KmtlZWSt I 9 ^gff^;.|iej^_b^7iofc0# 

i^'^Mo s y^isi/^z i o b Sr7i-v$-tit-5^:«)^, 

-hfSMMO S h7^^ 10a f 10b <D<>f— YbV 

sBSfiicssfcga^T- ioct, ^e>*s*nt^5o 

[0 0 6 5] (c).«S^-2 4«dttfcgt«R2 ^~«3ftSS!jtt 
S h 9 8CO X&TJ^— h^SSt$tLT*5 

i&tMMH*tB/H h7y^^ 2<d>>*— h-Se 
(gp*>, mos 8<e> kwt ysw^ h) 

fct, MOS h^y^^S^- b^«jttSttTW5 0 
^ MOSh7y^^9<D^M^ 

M-te s »^2 4^fe»tt»R2 WMOS h7-y^ 

^ SCO KWy-y^^uy- MEvg 

[0 0 6 6] f£k MOS 8 SrSWTV^CO 

tt, ^ h7y^7^ lMlffittfflffl h7y^^ 2 
<Dtf— h-y—*mmi±b, Mosh7y^^9^' 

5 4^4||»^(OmSft^!lit5]^^*3^T^, HiAh7 

y^^iicawiSn \cfc\^timtft 1 9 ^ N mo 

S 9^^^I^^h^ [HlSS 1 0(OMOS 

h7y^l0a tegsn, ^(O^gt I 9 £iM«*AER 

i/y h ^ Eg i ocomos h^^v 1 ^^ l o b^ 
tytts ffi^2 4^feiget«R2 wmos h^yv 5 
^^8*^UT»Jft*ffi--«flEiioas§i#ii4n5. -f 
sir, ^^^^^ iatf«aa*aj^ 
2<o<y—h-y— ^PiiE^fiTtr, wh7y^^ 
i, 2^sttna«Rto s *JK*tt5o 

[0 0 6 7] -(Dtcfr, *f4^WlcOl»ffl@S 

Retort, ffS3 9iik»tto«xttu[iiK&ni«i^ m 
a, m^>^^^^ iST>*m^aiffl h7y^^ 2 
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[0068] [msmmmmi t r<5-c, flrafctfc** 

* i Sr«»-JMSfL J: 9 ti*«ffi««cSNKi-»yN^^ K 
[0 0 6 9] i5 tC^I-J; 5 fj? 5 ^ffiff$S|(7)||^^ 
CO (a) - (y) (03^S4oTfcD, t^ttlCO^ 10 

(a) mf) brfisx* i, fSSEfifettiffi h7>v^^ 

2, XO'SEMffl h 7 y ^ 4 t Lt/P f ^ ^ 

( 0 ) # U V h § 7-B8 3 1 Jg 2 CO 

h7>yX^3a, 3 b £ It, * V^Hgc^MO 

[0 0 7 0 ] (y) h7>^^ l<£>y — Xfr, *B 

t-2 0 5rjMTlliEt LTOmagmJBEVD 1 KlgS* 
£;HTV^ 0 fit, ««*flfL<0-«»^»2«BEi: L 20 

KM^ N ffi^f 2 2^LTi^MLOgtt!!S;tt 

[0 0 7 1 ] «^Z<0Pn«©5*>, JBl»V» 

2(7) h^v^** 3 a, 3 b CO y — ^ $ ftft ^Jj 

<Dm&$&V> g§2<7) h^>-i>^^ 3 b<£> >-(C^ 

^$n^V^^5 N 6S:^LT«jK«JBEVD2^» 
ttStLTV^a. ft, *»5 HjKJKfflTtt, «»t|SZ** 

[0 0 7 2] 5*»5HJ6»«BO«8(E«miH]K 
T, ffitfC^Z, ^tf^op, %.XfmJ£Mfflm h7> 

ffl h^^** 20^ kk v^iRim-fit^/cnao 

[0 0 7 3] SP^ N flSf&ffiffl h7>^^ 

fcti A h^>-^^^ i(7)KW 9 fcif5< 40 

t£Z>t y ffli*l«#I«OP(7)ffi^«EE36SJi#UT, HEEffl 

VDl^?,lEffl»ffl h7y^^4^Ltftgi*Z 

7>^^3at(0»tt^ U> b $ 5-[USS3(7)* 

ii^su ) (omiEtmTLx, wsttkmm b*9^*j* 
^ i , 2 co kw >&mmmc&tcixz> a 

[0 0 74] ®K N m»ft^ffiffl h7>^^2(OKK 

^VLEE&tilJj b7>i/*# ico K W >IIJEJ; 9 t>{6< 50 
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vd l frbWEtomm by^isx* 4 Sr^LT&fet^lZ 

fc8tna««**tADi-5. -rat, ffifit^ztmi^h 

ffl'h7v> ; ^^2(OKKySEtJ:#u :oSS«, 
Pi h7^? 1, 2 co KW v^fWJtt-filci^/d^^o 

[0075] tlx, com««ms»fc*fttf, 

WiSOPtt, *»c««l«BEVDi 8:36*4: UT, mm 
<> *i|l»»fflo«««tB(glBi:ia*oj»**»5r 
F7>y^^4i:lT|j: x Pft^S^MOS F7 

[oo'76] r*<Dfa<D&&m} «rlELfc*Wfc»«-c 

ttis ft?) h7>^^ l&tMESfctfcfctiJH h7>^^ 2 
<t IT, MOS h 7>^^£fflWc;&^ '«>r#— 7 h 
^y^^^MI S (Metal-Insulator-Semiconductor 

) hy^^^^ffli^^^a-cts^a m'4 
(-^L/cm4|lifS^o«^i±iiplgStc^v>T > ffi^ h 

[0077] m»Lfc*Wfc»»!:*jrt«*u^ 

h^7^l£]5§3, 3' , 7, 1 0-fcOV>Tt, MOS h 

ffi^Slt^Tt^p ft, ^4HflS^®<Om»ft^ttilHlSS 
(c*5V>T N # h 5:^— OBI 0 Sry<>f^— 9 h^>- 

[0®ofS¥*IttPJ] 

[si 1 ] mi mMMm<Dmm&mts}&%m'f\si&mx* 

[H2] $2 *Jfi««S^tt«EttffllHlKSr*t"0KHT 
[13 3 ] 13 Xlk«liO««ttaiBlK«:Si-|BIKtSlT 

[®4 ] «4isik»tto«mu[si»«r«i-isiaBT 

[El 5 ] |g 5 »6«l»o«at*ffiEl»S:«i-[5iBH-c 

[si 6 ] &&<nmffifeiti®&&m-t\s}% l mxtbz> 0 

l h7>^^ 2--«SE«mffl h7>y^^ 

3, 3' •••^U^h^9-lElS& 3a-»l©h?y 

3b-».2©F7>^ 4, 5-8E*J»fflh7 
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